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© Biscuit by enzyme treatment and production method thereof. 



© There is disclosed a biscuit by enzyme treatment comprising a material selected from the group consisting 
of cereals such as potato, corn, soybean or the like added to a dough as partial substitution of wheat flour, 
having been subjected to enzyme treatment with amylase alone or with combination of amylase and protease, 
followed by molding and baking. There is also disclosed a method for producing a biscuit wherein a material 
selected from the group consisting of cereals such as potato, corn, soybean or the like is added to a dough as 
partial substitution of wheat flour, and enzyme treatment is performed with amylase alone or with combination of 
amylase and protease, followed by molding and baking. 
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The present invention relates to a biscuit and a method for producing a biscuit by performing enzyme 
treatment, m particular relates to a biscuit and a method in which, for example, potato, corn, soybean or the 
like is used as partial substitution of wheat flour, and an adding amount of these materials to a biscuit can 
be mcreased by the enzyme treatment, thereby it is realized to provide a biscuit having a taste, flavor and 
mouth-feel lacking for conventional ones. 

Generally, biscuits are produced by adding only wheat flour as cereal flour to a dough in many cases 
Corn starch, corn flour, or the like is sometimes used as a starch component other than wheat flour' 
however, its adding amount usually does not exceed several %. Various biscuits are produced at present 
however, ,t is considered that these show such diversity included in a range of dough in which wheat flour 
! US h ed h as a most a " of the materials at most, so that from this meaning, it is also considered that a biscuit 
in which a large amount of cereal flour or cereals other than wheat flour are added to a biscuit dough 
exceeds the range of diversity of the conventional biscuits. 9 

ni^T 6 "!' 0 "^ ' f 3 materia ' ° thef th3n Wheat fl0Ur is added t0 a biscuit douah . such problems take 
place due to difference in starch, protein and the like that the consistency of the dough is lost and 
processing by baking is deteriorated and the like, therefore due to these causes, only such a product could 
be obtained that provided no leavening having a very hard mouth-feel. In addition, powder feelino 
stickness. rough feeling and the like peculiar to the material other than wheat flour made the mouth-feel of 
the product deteriorated. 

On account of these reasons, the adding amount of the material other than wheat flour to the biscuit has 
been restricted and a product could not be provided which made the best of the taste and flavor and the 
mouth-feel of the material. 

The inconvenient factors which deteriorate the mouth-feel of the product such as the powder feeling 
the stickness. the rough feeling and the like peculiar to the components of the material other than whea 
flour such as potato, corn, soybean and the like are caused by physicochemical characteristics peculiar to 

25 these materials. If these inconvenient factors are intended to be decreased, and the physicochemical 
charactenst.cs of the materials are improved to control and remove the inconvenient factors, then there 
causes such a possibility that the taste and flavor and the mouth-feel lacking for the conventional ones 
which are advantages of these materials are deteriorated at the same time. Therefore, when production of a 
biscuit is planned in which the material other than wheat flour is utilized to make the best of the unique 

so taste and flavor and the mouth-feel of the original material, it is necessary to specifically control and remove 
only the factors inconvenient for the biscuit production. 

The object of the present invention is to use a relatively large amount of cereals such as potato corn 
soybean, or the like as partial substitution of wheat flour, and only the factors inconvenient for the biscuit 
production given by these materials are specifically controlled and removed, so as to control the leavening 

OS (processing by baking) by the adjustment of water retentivity of starch and the like and control the powder 

hf!?f , t TV* 16 L° U9h feeling 3nd the ,ike 9iven by «™P°™nts of the materials to be used 
themselves, thereby the adding amount of these materials to a biscuit is increased to produce a biscuit 
having a taste and flavor and a mouth-feel lacking for the conventional ones. 

M mfl teri^! n V^ the I 636 "* invention ' tnere is P rovided a biscuit by enzyme treatment comprising a 
40 matenal selected from the group consisting of cereals such as potato, com. soybean or the like added to a 

dough as partial substitution of wheat flour, having been subjected to enzyme treatment with amylase alone 

or with combination of amylase and protease, followed by molding and baking 

According to the present invention, there is also provided a method for producing a biscuit wherein a 

material selected from the group consisting of cereals such as potato, corn, soybean or the like is added to 

adoU9h m Partial substitution of wheat flour, and enzyme treatment is performed with amylase alone or 

with combination of amylase and protease, followed by molding and baking. 

As the material other than wheat flour, without limiting to those exemplified above, all cereal powder or 

cereals subjected to the enzyme action by amylase alone or the combination of amylase and protease can 

be used The cereal powder or cereals are preferably added as granule materials or powder materials 
so As the enzyme, amylase and protease can be used. 

n J! ? P /n5 rab J e tha ! t0 the biSCUit d0U9h containin 9 P^ato not less than 15% by dry weight are added 

ti, 5 J 2 ° r 3017,386 3nd Pr ° tease res P ec « v <*ly. and the enzyme treatment is performed 

followed by molding and baking. ^ mBO ' 

The adding amount of potato to the dough is preferably 15 to 40%. most preferably 25 to 35% bv drv 
weight thereby a product having a stable quality can be obtained. If it is not more than 15%. the potato 
taste and flavor .s deficient, and if it exceeds 40%. there is given such a tendency that sufficient leavening 
cannot be obtained even after the amylase treatment. Conventionally, when it is not less than 15% 
floating (leavening) is not provided, thus the mouth-feel has been very hard. This is considered to be due 
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to the influence of the water retentivity of starch. 

The enzyme to be used for the treatment of the potato-containing dough is amylase alone or the 
combination of amylase and protease, and the adding amount is in a range of 0.001 to 1.0% respectively, 
however, it is preferable as activity that amylase is 3500 to 35000 units and protease is 3000 to 30000 units 
5 (determined by the FCC method for both of them) for one kg of potato (dry weight). If amylase is less than 
0.001%, the effect on improvement of leavening is not provided, and if it exceeds 1.0%, the control of the 
treatment time becomes difficult, sometimes resulting in deterioration of the taste and flavor. 

It is preferable that to the biscuit dough containing corn not less than 15%, preferably not less than 20 
to 45% by dry weight is added the combination of 0.001 to 1.0% of amylase and protease respectively, and 
io the enzyme treatment is performed, followed by molding and baking. 

When the biscuit is produced using corn as the material, conventionally it has been found that the 
hardness of protein expresses in the mouth-feel by addition not less than 15% of it. 

It is preferable that to the biscuit dough containing soybean not less than 15% by dry weight is added 
the combination of 0.001 to 1.0% of amylase and protease respectively, and the enzyme treatment is 
75 performed, followed by molding and baking. 

When the biscuit is produced using soybean as the material, conventionally due to the protein of 
soybean, a hard and tight dough having a little consistency is given, resulting in a hard mouth-feel. 

In the present invention, various materials other than wheat flour can be used, and especially for the 
cereals such as potato, corn, and soybean, the use of amylase and protease is especially effective. 
20 When the material other than wheat flour is added to the dough as the partial substitution of wheat flour 
to perform the enzyme treatment, the treatment condition should be optionally determined depending on 
the type of the material, the adding amount, the type of the enzyme and its adding amount, however, in 
general the treatment temperature can be 30 to 50* C, and the treatment time can be 30 to 300 minutes. 
Evaluation of the treatment can be carried out, for example, by the mouth-fee! of the product and the 
25 specific gravity of the product. 

Incidentally, the present invention can be applied to other confectionery such as cookies, crackers and 
the like. 

As described above, the material other than wheat flour such as cereals of potato, corn, soybean and 
the like has the inconvenient factors to deteriorate the mouth-feel of the product such as the powder feeling, 
30 the stickness, the rough feeling and the like peculiar to it, however, when the production of a biscuit is 
planned in which the original and unique taste and flavor and the mouth-feel of the material are sufficiently 
utilized, it is necessary to specifically control and remove only the factors inconvenient for the biscuit 
production with maintaining the unique taste and flavor and the mouth-feel. 

In the present invention, these materials other than wheat flour are used as the partial substitution of 
35 wheat flour, and it is made possible to increase the adding amount of these materials to the biscuit by the 
enzyme treatment, thereby it is realized that the biscuit having the taste and flavor and the mouth-feel 
lacking for the conventional ones is provided. 

Namely, in the present invention, only the factors of these materials inconvenient for the biscuit 
production are specifically controlled and removed by the enzyme treatment, and the reduction of the water 
40 retentivity of starch, the improvement in processing by baking and leavening, and the reduction of the 
stickness are designed, so as to increase the adding amount of these materials to the biscuit, so that there 
can be provided the biscuit having the taste and flavor and the mouth-feel lacking for the conventional ones. 

For example, the adding amount of potato can be greatly increased by the treatment of the present 
inventoin notwithstanding the conventional limit of 5 to 10%, and the potato feeling can be increased. This 
45 makes it possible to produce a hard dough biscuit which has the potato feeling and is light and crisp having 
little powder feeling. 

According to the present invention, the enzyme treatment production method of the material other than 
wheat flour makes it possible to increase the adding amount of the material which could be added in a little 
amount In the conventional ones, and the biscuit having a novel taste, flavor and mouth-feel can be 

so obtained which could not be obtained only by wheat flour. 

In addition, according to the present invention, the treatment of amylase alone or of the combination of 
amylase and protease can improve the processing by baking and leavening by the adjustment of the water 
retentivity and reduce the powder feeling, the stickness, the rough feeling and the like given by the 
components of the material themselves, so that the adding amount to the biscuit can be increased. 

55 Further, according to the present invention, in accrodance with the increase in the adding amount of 
these materials, it becomes possible to produce the biscuit having a blending ratio which could not been 
achieved only by wheat flour (for example, a hard dough biscut having a large amount of oils and fats and 
the like), and the biscuit having the mouth-feel lacking for the conventional ones can be obtained in which 
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the original mouth-feel of the material itself is sufficiently utilized. 

According to the present invention, the material other than wheat flour such as for example potato corn 
soybean and the like is contained as the partial substitution of wheat flour by not less than 15% and by 
means of the enzyme treatment, only the inconvenient factors for biscuit production given by these 
materials are specifically controlled and removed, and the leavening (processing by baking) is controlled by 
the adjustment of the water retentivity of starch, protein or the like, and the powder feeling, the stickness 
the rough feeling and the like given by the components of the material to be used themselves are 
controlled, thereby the limit of the adding amount of these meterials to the biscuit is increased and the 
biscuit having the taste and flavor and the mouth-feel lacking for the conventional ones can be produced in 
which the taste and flavor of the material is sufficiently utilized. 

The present invention will be explained in detail hereinafter according to examples, however the 
present invention is not limited only to the following examples. 

Incidentally, all of the numerals described here (the addition %) are shown by dry weight % for a 
product. ' 

Example 1, Comparative tests 1_ and 2 (Comparison of the specific gravity of the product) 

To a dough containing 40% of potato was added 0.05% of Denazyme SA (Nagase Biochemicals Ltd ) 
and the enzyme treatment was performed at 40 * C for 30 minutes, after which molding and baking were 
carried out to produce a hard dough biscuit to be a group of amylase addition and 30 minutes treatment 
(Example 1). 

A hard dough biscuit was produced in the same manner with the enzyme treatment time of 0 minute to 
be a group of amylase addition and 0 minutes treatment (Comparative test 1). 

In addition, a dough without addition of amylase was used to be kept static for 30 minutes, after which a 
hard dough biscuit was produced in the same manner to be a group without treatment of amylase 
(Denazyme SA) that is a group without amylase addition and 30 minutes treatment (Comparative test 2) 

The results of comparison of the product specific gravity are shown in Table 1 with respect to these 
biscuits. 



Table 1 

Product specific Product moisture 
gravity (g/cn 3 ) content (5s) 

Example 1 0.362 4.3 

Comparative test 1 0.501 4.1 

Comparative test 2 0.519 4.5 



Example 2 

nn,I° \ biSCUit d ° U9h containin 9 35% of potato and having an oils and fats content of 10% was added 
0.01 % of Diasmen (Daiwa Chemical Co.. Ltd.) as amylase, which was subjected to the treatment at 40* C 
for 30 m.nutes. followed by rolling, laminating, demolding, and baking to try to produce a hard douah 
biscuit. * 

feeli™ 8 biS ° Uit POtat ° fee,in9 ' WhiCh W3S 3 " 9ht 3nd CriSP hafd d0U9h biscuit having me powder 

Example 3 

A biscuit dough containing 30% of corn flour in which 0.1% of Protease P (Amano Pharmaceutical Co 
Lid.) and 0.03% of Kokulase (Sankyo Co.. Ltd.) as amylase were added was prepared, which was treated at 
40 C for 45 minutes, followed by rolling, laminating, demolding. and baking to obtain a hard dough biscuit 

In this biscuit, the deterioration in the mouth-feel due to the use of corn flour (a tendency of being hard 
and difficult to float) was improved, and it was a biscuit having a soft mouth-feel having rich taste and flavor 
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of corn. 
Example 4 

A biscuit dough containing 25% of roasted soybean powder in which 0.02% of Amylase AD (Arnano 
Pharmaceutical Co., Ltd.) as amylase and IP-Protease (Seisin Pharmaceutical Co., Ltd.) as protease were 
added was treated at 37 * C for 60 minutes, followed by molding and baking to obtain a biscuit. 

In this biscuit, the hardness of the mouth-feel due to the addition of soybean powder was restricted, and 
it was a biscuit in which the good taste and flavor from soybean were sufficiently utilized. 

Claims 

1. A biscuit by enzyme treatment comprising a material selected from the group consisting of cereals 
such as potato, corn, soybean or the like added to a dough as partial substitution of wheat flour, having 
been subjected to enzyme treatment with amylase alone or with combination of amylase and protease, 
followed by molding and baking. 

2. A method for producing a biscuit wherein a material selected from the group consisting of cereals such 
as potato, corn, soybean or the like is added to a dough as partial substitution of wheat flour, and 
enzyme treatment is performed with amylase alone or with combination of amylase and protease, 
followed by molding and baking. 

3. The method for producing a biscuit according to claim 2, wherein to the biscuit dough containing potato 
as the cereals other than wheat flour not less than 15% by dry weight are added 0.001 to 1.0% of 
amylase or amylase and protease respectively, and the enzyme treatment is performed, followed by 
molding and baking. 

4. The method for producing a biscuit according to claim 2, wherein to the biscuit dough containing corn 
as the cereals other than wheat flour not less than 15% by dry welghTis added combination of 0.001 to 
1.0% of amylase and protease respectively, and the enzyme treatment is performed, followed by 
molding and baking. 

5. The method for producing a biscuit according to claim 2, wherein to the biscuit dough containing 
soybean as the cereals other than wheat flour not less than 15% by dry weight is added combination of 
0.001 to 1.0% of amylase and protease respectively, and the enzyme treatment is performed, followed 
by molding and baking. 
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